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Abstract: Based on analysis of geochemical characteristics of the Devonian asphalt and natural gas in well ST3, characteris-
tics of the oil and gas of the Devonian were compared with relative source rocks. Combined with geological evidence, the
source of the Devonian oil and gas in well ST3 were identified. The following are the results: Saturated hydrocarbon distribu-
tion of Devonian asphalt in well ST3 has double peaks and the Pr/Ph ratio is 0. 56. C,; is the main peak of the tricyclic ter-
pane distribution, and C,, hopanoid is the main peak of the pentacyclic triterpane. The Ts/Tm content is 0. 82. The C;; ~
C;s hopane series is complete and the distribution declines. Gammacerane is high in abundance. Pregnane is rich in abun-
dance. C,, regular sterane takes advantage in regular sterane content. The Devonian natural gas of well ST3 is dry gas, main-

ly composed of hydrocarbons. The content of methane is 94.42% and 96.96% , while the content of C,H, and C,Hy is
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small. The drying coefficient is high. The non-hydrocarbon gas content is very low, in which the H,S content is only 0. 01 ~
0.022 g/cm’. The average carbon isotope of CH, and C,H, is =31. 9%o and —28. 5%o respectively. The hydrogen isotope of
methane is —139 %o and —138%o. The comparisons show that the Devonian oil and gas in well ST3 were mainly derived from
the mudstone of the Qiongzhusi Formation, while the Lower Permian marble is an important supplement.

Keywords: Northwest Sichuan Basin; well ST3; Devonian; geochemical characteristics; oil and gas source
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Fig.1 Geological map of Northwest Sichuan Basin before Devonian deposition
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Fig.2 Stratigraphic column from Sinian to Upper

Paleozoic of Northwest Sichuan Basin
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Fig.3 Saturated hydrocarbon chromatography and mass spectrometry of reservoir asphalt in well ST3
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Table 1 Composition and carbon isotope of Devonian in well ST3

FEBHIMAT T E % [/ %o
AR
CH, C, Hg C;Hg CO, N, He H, 8¢, 8¢, 8D ¢y
96. 96 0.23 0.010 2.12 0. 61 0.02 0.05 -31.9 -28.4 -139
2 94. 42 0.20 0.011 2.45 2.38 0.02 0.01 -31.9 -28.6 -138
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Fig.4 Comparison of typical biomarker from reservoir asphalt of ST3 and source rock
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Fig.5 Comparison of natural gas carbon isotope of

Devonian in well ST3 and other formation
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